Induction of metalloproteinase activity, cartilage matrix degradation and inhibition of endochondral mineralization in vitro by E. coli lipopolysaccharide is mediated by interleukin 1 alpha.
Chronic inflammation and degradation of connective tissue in the course of periodontitis are maintained by bacterial products such as lipopolysaccharides (LPS), which probably act via inflammation mediators, e.g. cytokines. We investigated the effects of lipopolysaccharide (LPS) from E. coli and mouse recombinant interleukin 1 alpha (mrIL-1) on chondrogenesis, endochondral mineralization, matrix metalloproteinase activation and matrix degradation in vitro using cartilage organoid cultures. Mesenchymal cells of limb buds from mouse embryos (day 12) were grown at high density on a membrane filter at the medium/air interphase for 14 days. Chondrogenesis occurred during the first 6 days of culture. Endochondral mineralization took place upon addition of 5 mM beta-glycerophosphate from day 7 to 14. Treatment of the cultures with LPS and mrIL-1 on days 2 to 14 and during mineralization on days 7 to 14 resulted in a marked decrease of types I and II collagen, matrix mineralization and proteoglycan content. In the medium, proteoglycan content and metalloproteinase activity were enhanced. LPS induced IL-1 alpha production and release into the medium. LPS antagonist polymyxin B partly abolished the LPS effect, whereas IL-1 receptor antagonist (IL-1ra) partly abolished both LPS and mrIL-1 effects. Reversal of LPS-induced effects by IL-1ra was comparable to the reversal of mrIL-1 effects, only the decrease in type II collagen after LPS treatment was abolished to a lesser extent by IL-1ra.(ABSTRACT TRUNCATED AT 250 WORDS)